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IN recent years, investigators have become concerned with the biochemical
events that take place before and during the process of mitosis (Swann, 1957,
1958 ; Stern, 1960 ; Mazia, 1960). The dependence ofprotein synthesis to RNA
has now been clearly indicated (Hoagland, 1960) and aworkinghypothesis for the
regulation of cellular metabolism has been put forward (Lwoff, 1957). According
to such views, a control of cellular function is exerted by a multiplication or
decrease of definite RNA particles, and in consequence, a regulated or altered
spectrum in the enzymatic activities of the cell.
The present paper describes some experiments carried out in an attempt to
investigate the role of nucleic acids withrespect to the changes in cellular activites
taking place during mitosis. Cultures of a hamster ascites population obtained
by others (Stevens and Schwenk, 1959), have been shown to contain a high per-
centage ofpolynucleated cells which do not appear to be actively involved in cell
population increase, since extensive observations by stained preparations, and
by phase-microscopy of viable preparations, have revealed no evidence of cyto-
kinesis or mitotic figures in such cells. Examination of the polynucleated cells
has shown that they are producedby the budding of a daughter nucleus from the
parent nucleus (Fig. 1), a type of nuclear division which has been classified as
amitotic division (Kater, 1940). As briefly described in a preliminary report
(Stone and Stevens, 1959), a working hypothesis has been considered, wherebv,
during division ofthe mitoticpopulation cells are formed which have lost, or lose,
their capacity for the initiation or completion of their mitotic apparatus. Such
cells have been regarded as
" mutants
" of their parents, offering the opportunity
to investigate requirements essential for division, by influencing amitotic cells
cells to return to mitotic division. The present communication shows that
saline extracts obtained from various growing tissues, have the capacity to allow
amitotic cells ofhamster ascitespopulation to return to mitotic division ; further,
DNA and RNA obtained from such active tissues have similar influences. The
results indicate some specificity to the action of RNA, since only a particular fraction of the total RNA is active in the test system employed. An active
unsaturatedfatty acid fraction has also been obtained. Thepossible,relationships between DNA, RNA and the lipide to mitosis are discussed.
METHODS
Culture and counting.-Hamster ascites cells obtained from a solid tumour
(Stevens and Schwenk, 1959) were cultured for 10-14 days in the peritoneal
cavities of adult female golden hamster. The animals with developed tumours146 DAVID STONE
(10-20 ml. by volume) were theii divided into groups of four to six to receive
intraperitoneal injections of the material under test, or of control solution. Un-
less otherwise stated, 19 to 24 hours later ascites fluid was removed from each
animal and samples taken for smear and Feulgen staining, in order to determine
the percentage ofamitotic cells in the total tumourpopulation. Usuallyduplicate
slides were made, and 1000 cells were counted on each slide. Occasionally, total
tumour cell counts were made using a standardhemocytometer. The tumour was
carried by injecting new hamsters with 0-5 ml. of the ascites fluid from the uii-
treated tumour bearing group.
Saline extrads.-Tissue was weighed, minced in a knowii quantity of isotonic
saliiie (I g. wet weight tissue to 4 ml. saline), and homogenized in "') loose-fitting
glass homogenizer. The homogenate was decanted and centrifuged at 3-5000
r.p.m. for 10 to 15 minutes to remove cell debris. The resulting supernate
(tissue extract) was stored bv freezing until required for injection. All mani-
pulations in the preparation of the saline extracts were carried out in the cold,
using as aseptic a technique as possible. Chick embryos used were H-13 davs
old.
Nucleic acid prearations.-DNA from cell homogenates was obtained and
deproteinized by a method similar to that employed in the preparation of DNA-
traiisforming-factors from micro-organisms (Braun, Burrous and Phillips, 1957).
RNA was extracted by procedures similar to those used to obtain soluble RNA
(Kirby, 1956). Purity of the preparations was established by U.V. spectro-
photometry, and by a comparison of these values to the ribose (Miller, Miller and
Golder, 1950) ; and deoxyribose (Dische, 1930) contents, using yeast RNA and
sperm DNA, respectively, as standard. Enzymatic hydrolyses of the DNA
(Volkin, Khym and Cohn, 1951), and the RNA preparations were carried out
using nucleases obtained from the Worthington Biochemical Corporation.
Lipide extract8.-Total lipoidal materials were obtained by homogenizatioi-i
of the tissue in acetone (3 times), followed bv a similar extraction of the de-
hydrated tissue with ethyl acetate (3 times). ihe combined extracts were taken
to near dryness in vacuo, and partitioned between water and ethyl acetate. The
water-washed ethyl acetate extract was dried over anhydrous sodium sulfate and
then taken to dryness. Saponification of total lipide was accomplished in 75
per cent ethanol containing 7 per cent KOH, byrefluxing for 6 to 7 hours followed
by standing at room temperature overnight. After addition of water and extrac-
tion of the non-saponifiable materials with pentane (3 times), the mixture was
acidified to Congo Red paper, and the saponifiable materials extracted with
pentane (3 times). The pentane extracts were dried in vacuo.
Isolation of the phospholipides from the total lipide extract was accomplished
bv the precipitation method (Bergstr6m, 1952). Hydrogenation of the
saponified materials was carried out in ethyl acetate using platinum black cata-
lyst. Separation of the saturated and unsaturated fatty acids was carried out
by the Twitchell lead precipitation method (Association of Optical Agricultural
Chemists, 1945). Usually the extraction of one embryo weighing between 12-14
g. (wet weight) resulted in approximately 60-100 mg. total lipides. Of this,
30-50 mg. weresaponifiables, 40 per cent remained in thenon-saponifiablefraction,
and about 10 per cent of the total lipides were phospholipides. Approximately
60 per cent, by weight of the saponifiables were found to be unsaturated.
All the 1i ides tested were injected in suspension in propvlene glycol.STUDIES OF FACTORS INVOLVED IN MITOSIS 147
RESULTS
Table I shows the relative constancy in the percentage production ofpoly-
nucleated cells in the growing tumour, when samples are taken daily (8th to 14h
day) from a group of four tumour-bearing hamsters.
TABLE I-Constancy of the Culture Population
Days of culture
A
r
8 9 10 I1 12 13 14
Percentage of amitotic cells* 22 24 24 25 22 25 24
* Each number is the average of 4 animals.
TABLE II-Influence of Saline Extracts of Chick Embryo on Amitotic Cells
Percentage an-iitotic cells*
Experiment Ulitreated Saline-injected Embryo Boiled
number controls controls extract embryo extract
I 25 26 16
2 22 13
3 22 22 9 20
4 22 22 19
5 22 12
6 24 23 7 21
7 22 21 11
8 21 12
9 18 9
10 18 18 10 17
11 15 16 9 14
Mean value 21 22 12 18
Each number is the average of 4 animals.
Table 11 shows the percentage of amitotic cells 19 to 24 hours after the injec-
tion of saline (control) and saline extracts (experimental) of chick embryo equiva-
lent to approximately 0-5 g. wet weight embryonic tissue. The data demon-
strate that while saline alone and boiledembryo extract have little or noinfluence,
the unboiled embryonic extract always results in a significant diminution in the
numbers ofpolynucleated cells, with an average 45 per cent decrease. It should
be pointed out, that, as indicated in the data, while the level of amitosis can vary
considerably inpassing the culture, there isgenerally much less variation between
animals within any one group.
Saline extracts of equivalent tissue weights of calf thymus and regenerating
rat liver also exhibit this activity, while similar extracts of adult fowl muscle and
normal rat liver are inactive, as may be seen in Table 111.
Generally, active saline extracts can be obtained between the fourth to fifth
day of liver regeneration, and by the seventh day such active factors cannot now
be detected. Regardless of whether saline alone or saline tissue extracts are
injected, under the experimental conditions used, the mitotic rate of the mono-
nucleated cells (as indicated by counting mitotic figures) remains the same,
at about 2 per cent. However, the appearance of chromosomes in the poly-
nucleated cells (that is, of chromosomal patterns in several areas of the cell) is148 DAVID STONE
TABLE III-Influence of Saline Extract8 of Calf Thymu8, Adult Fowl Mu8cle,
Normal Rat Liver, and Regenerating Rat Liver on Amitotic Cel18
Percentage amitosis*
t _N Calf Fowl Normal Regenerating
Experiment CODtrol thymus muscle rat liver rat liver
number (saline) extract extract extract extract
1
2
3
4
5
6
7
8
9
10
I 1
12
18
17
20
22
23
18
21
18
15
22
19
21
I 1
12
1 1
14
22
17
19
18
16
22
17
19
18
10
9
12
1 1
11 12 19 Mean 19
* Each nuri-iber is the average of 4 aniinals.
rarely, if at all, observed (Fig. 1) unless the cultures have been treated with a
tissue extract active in reducing amitosis. In the latter event, such chromosomal
patterns, as represented in Fig. 2 may occasionally be observed (one or two per
1000 total cell count).
The results in Table IV show the effects of DNA preparations obtained from
chick embryo. The data demonstrate that treatment of the tumour cells with
TABLEIV -Influence of C'hick Embryo DNA on Amitotic Ce118
Perceiitage ainitosis*
DNA after
DNAase
DNA treatment Experiment
nurnber
I
2
3
4
5
6
7
8
9
10
11
Mean
Control
(saline)
22
21
is
24
14
16
19
24
19
21
22
20
24t
got
9
i
8
10
9
13
i
16
10
10
21
15
17
16
17
* Each nuinber is the avet-age of 4 animals.
t U,.V. showed that these preparations did not contairi nucleic acids.
EXPLANATION OF PLATE.
FIG. I.-This figure shows typical multinucleated cells, and several stage of nuclear budding.
Fic.. 2.-This is representative of the chromosomal areas formed in the presence of factors which
reduee the numbers of multinucleated cells in the cell population.BRITISH JOURNAL OF CANCER. Vol. XVI, No. 1.
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DNA (250 Itg. in saline) results in a decrease in amitosis, from an average control
value of20 per cent, to a value of 10 per cent after treatment. The data also show
that pretreatment of the DNA by DNAase results in a significant destruction of
its activity. Injections of DNAase alone, in concentrations similar to those
employed in theenzymatichydrolysis, showed no influence in the level ofamitosis
in the cultures.
TABLE V -The Influence of Chick Embryo RNA on Amitosi8
Percentage amitosis*
RNA after
Experiment Control RNAase
number (saline) RNA treatment
I 18 8
2 22 11
3 21 10
4 24 12 25
5 19 10 16
6 15 9 15
7 18 11 19
8 24 14
9 28 19
10 24 19
Mean 21 12 19
* Each number is the average of 4 animals.
The results in Table V show that chick embryonic RNA is also capable of
causing a reduction (approximately 43 per cent) in thepolynucleated cells. After
pretreatment of the RNA by RNAase little activity remains. The nuclease
itself, in the amounts employed for enzymatic hydrolysis, had no visible effect
on the amitotic cells.
That the influence of the total RNA extract may be due to only part of the
total RNA (that is, specificity ofbiological actioii of RNA) is indicated in Table
VI, showing the effects ofribonucleoprotein fractions obtained from calf thymus
TABLE VI -The Influence o Calf Thymus Ribonucleoprotein Fractions on
Amitotic Cells
Percentage amitosis*
Experiment Control Nuclear Nuclear Cytoplasmic
number (saline) fraction 1 fraction 2 fraction
1 20 20 23 13
2 17 14 14 9
3 22 15 21 7
4 15 17 16 8
5 21 14
Mean 19 17 19 10
Each number is the mean of 4 or 6 animals.
(obtained by E. Harrenan by centrifugal and (NH4)2SO4 fractionations). Two
of the fractions were obtained from nuclear sources, and the third from cyto-
plasmic material; three fractions were separable by moving boundary electro-150 DAVID STONE
phoresis. The data show that of the three fractions tested (approximately 250
Itg. RNA per injection) only the cytoplasmic ribonucleoprotein was consistently
active in decreasing (about 47 per cent) the level of the amitotic cells.
TABLEVII -The Influence on Amitotic Cell-3 of TotalLipoidal Materials Extracted
from Chick Embryo, Normal and Regenerating Rat Livers
Percentage amitosis*
Control Chick Normal Regenerating
Experiment (propylene embryo rat liver rat liver
number Untreated glycol) lipides lipides lipides
I 26 26
2 17 18
3 19 19 12
4 22 21 12
5 19 8
6 23 9
7 28 17
8 16 17 8
9 17 18 9
10 15 14 7
1 1 22 19 10
12 19 19 11
Mean 20 20 11 18 9
Each number is the mean of 4 animals.
Table VII shows the influence on amitosis of the lipides extracted from chick
embryo, normal rat liver, and regenerating rat liver. The dosages of the lipides
injected were equivalent to the lipides extracted from 1-0 g. of fresh tissue. The
results show that chick embryo and regenerating rat liver are sources of lipides
which are capable of reducing the level of polynucleated cells approximately
50 per cent, whereas the equivalent amounts of total normal rat liver lipides do
not contain estimable quantities of such factors. Demonstrable amounts of the
the active lipides may be extracted from regenerating liver on the second to the
third day ofregeneration. This is in contrast to the saline extractable materials
which appear between the fourth to fifth day ofregeneration. Studies on the comparative influences of various fractions of the total lipides
extracted from chickembryo were carried out. Generally, the quantity ofmateri-
als in ected into each hamster was equivalent to the amount of such material
extractablefromO-5-1-0g.offreshtissue. Occasionally,however,equalquantities
(by weight 5-8 mg.) were employed, and no substantial alterations in the results
were obtained. It should be pointed out that for these investigations a newly
produced tumour was employed, since the original culture was lost in passing
through an infected group of hamsters. This second ascites tumour, although exhibiting approximately the same percentage of polynucleated cells, was not as
sensitive to the action ofsaline orlipide extracts as were the original ascites cells :
saline extracts ofchickembryo causing anapproximate 30 to 40 per cent reduction
in polynucleated cells, as compared to a 50 per cent reduction when the original culture was employed. Using the new tumour, Table VIII shows that total
lipide extracts of chick embryo result, on the average, in a 30 per cent decrease
in amitosis. Table VIII demonstrates that, when the total lipides are fractionedSTUDIES OF FACTORS INVOLVED IN MITOSIS 151
TABLE VIII -The Influence of Chick Embryo Lipide Fractiom on Amitotic Cells
Percentage amitosis*
A
I
Controls Total Phospho- Neutral Non- Hydrogenated
(propylene lipide lipide lipide saponifief-I Saponified saponified
glycol) extract fraction fraction fraction fraction fraction
17 13 17 12
18 12 19
19 13 18 12
24 23 16
16 12 16 11
19 21 13
24 16 22 15
21 14 21 13
20 20 22 12
17 17 9
20 18 13
20 20 14
18 17 10
21 14 20
19 13 19
17 12 18
20 15 21
Mean 19 13 18 12 20 13 20
Each number is the average of 4 animals.
into neutral and phospholipide materials, it is the neutral fraction which shows
activity in the test system used. The data also show that after saponification,
it is the saponifiable, and not the non-saponifiable, materials which exhibit
activity. That is, the ability of the total lipides to reduce amitosis, appears to
be due to the presence of
" active
" neutral fatty acid. The data, further, show
that hydrogenation of the saponifiable fraction results in the destruction of the
activity, indicating that the active material(s) is an unsaturated fatty acid. In-
deed Table IX shows the influence of saturated and unsaturated fatty acids
separated from the saponifiable fraction of chick embryonic lipide. The results
demonstrate that it is the unsaturated fatty acid fraction which exhibits the
activitv.
TABLE IX -The Effect of Embryonic Chick Saturated and Unsaturated Fatty
Acids on Amitotic Cells
Percentage amitosis*
Experiment Saturated Unsaturated
number Control fatty acids fatty acids
I 20 19 13
2 17 15 1 1
3 18 16 10
4 24 20 14
Mean value 20 18 12
Equal weights (5-10 mg.) of each of the fatty acid fractions
were injected into each animal.
Each number is the average of 4-6 animals.152 DAVID STONE
TABLEX -Levels of Amit08i8 in Culture8Retransplanted after Initial Treatment
f ulith DNA, RNA or (.hick Embryo Lipide
Percentage amitosis*
24 hours 10-14 day 10-14 day
Treatment post iiijection retransplant-1 i-etransplant-2
Control 23 > 18
Lipide 9 18
Control 24 26
RNA 14 >- 26
Control 22 > 21 18
DNA I0 > 9 19
Coiitrol 24 1 22 > 27
DNA 13 > 12 >- 29
Control 20 16 > 21
DNA 9 I I 16
* Eacli nurnber is the average of 4 animals.
Table X shows the results of transplanting cultures 19-24 hours after treat-
ment with total lipide, RNA, or DNA preparations. The data show that ami-
tosis in the culture treated withlipide is reduced from 23 to 9 per cent within 24hr.
When the control (untreated) culture (at the 23 per cent level) and the lipide
treated culture (at the 9 per cent level) are retransplanted into two groups of
hamsters, ten days later both groups have cultures with identical amitotic levels
(18 per cent). Similarly, the results show that cultures with reduced amitotic
levels as a result ofthe action ofchickembryonic RNA (14 per cent) do not exhibit
values lower than the controls when they are retransplanted for a ten day in-
cubation in the absence of further treatment. Both the control (untreated) and
the original RNA treated cells giving identical levels (26 per cent). On the other
hand, cultures treated once with DNA retain theability to exhibit a lower amitosis
when they are retransplanted and the cells grown for a further 10 to 14 days. The results show that, for the three groups treated with DNA, there is a mean
reduction, within 24 hr., ofapproximately 50 per cent. In these cases, however,
10 to 14 days after retransplantation with a small innoculum, the grown culture
still exhibits a mean amitotic level 43 per cent below that of the corresponding control value As indicated in the data this effect appears to be lost during a
second retransplant and culture period (2 out of 3 experiments)
TABLEXI -Time Coursefor the Action of Chick- Embryo Total Lipide Extract
Period Percentage amitosis*
following t ---I injection Control group Experiineiital group (hr.) (propylene glycol) (totallipides)
0 22 21
4 21 17
7 23 15
19 22 14
34 21 23
Each values is the average of the same 4 aiiimals per group, sampled at the times shown.153 STUDIES OF FACTORS INVOLVED IN MITOSIS
Table XI shows the results obtainedbyinjecting fourtumour-bearing hamsters
with a total lipide extract of chick embryo, and sampling the group at the times
indicated From an initial amitotic level of 2 per cent, within 7 hr. post-injection
there is a significant depression to a 15 per cent level. By 19 br. the numbers of
polynucleated cells in the population has been decreased 33 per cent. However,
34 hr. after the injection of the lipide extract its influence has disappeared. The
data also show the stability of the numbers ofpolynucleated cells over the same
time period, when control tumour-bearing animals are employed.
DISCUSSION
The data show that saline extracts of chick embryo are capable of causing
a significant decrease in the percentage of polynucleated cells in the culture.
That such results represent, at least in part, a return to mitotic division of the
amitotic cells, rather than merely reflect an increase in the division rate of the
mitotic population, is indicated as follows :
(a) Under the experimental conditions employed, treatment with the active
extract does not stimulate increases in the number of mitotic figures in the mono-
nucleated cells.
(b) In cultures treated with embryo extract chromosomes are occasionally
seen in areas of the cell corresT)onding to the multinuclear sites (Fig. 2). Such
figures are rarely observed in control cultures, or those treated with a preparation
which is inactive in reducing amitosis.
(c) Where total cell counts have been carried out, increases from 10 to 40 per
cent above the control levels have been found concomitant with decreases in the
polynucleated cells.
if, indeed, the active materials caused a decreased amitotic level only by
increasing the division of the mitotic cells, then it would have to be postulated
that the active factors also enable the cells to divide without the formation of
the customary vield of amitotic cells (Table 1).
Others have indicated that serum from partly hepatectomized rats is capable
of stimulating liver mitosis, and the stimulatory factor appears to be of hepatic
origin (Adibi, Paschkis and Cantarow, 1959). In the present paper the effects
observed are caused by saline extracts of such diverse tissues as chick embryo,
calf thymus and regenerating rat liver, whereas similar extracts of adult fowl
muscle and normal rat liver are inactive. That is, the active materials appear to
be produced, or produced in greater amounts, in those tissues which are actively
producing cells than in those which are not. The lack of species specificity sug-
gests that the factors are general, such as metabolic intermediates concerned
with the energy requirements of mitosis (Pomerat and Willmer, 1939; Bullough,
1952) or that the factors bave specific actions in the cell which are basic and yet
common to all cells capable of mitosis. The later studies described indicate that
it is the latter which is the more likely. It has been shown that RNAase can
influence metabolically active cells in culture (Ledoux, 1955), and inhibit mitosis
in mammalian (Chevremont, Chevremont and Firket, 1956) and plant (Brachet,
1955) cells although the area of action could not be located. The inhibition of
the growth of fibroblasts and of protein synthesis could be overcome bv the
addition of RNA prepared from similar or heterologous species (Chevremont et al.,
1956 ; Brachet, 1959). The present results show that both purified DNA and154 DAVID STONE
RNA have influences similar to those obtained with the saline extracts. That the
intact molecules are required is indicated by the fact that enzymatic hydrolvsis
with the appropriate nuclease destroys their activities. While the action of the
nucleic acids might be of a direct and non-specific nature, this is made unlikely
by the fact that of the total ribonucleoprotein obtained from calf thymus, only
one out of the three fractions tested exhibited activity. Such data is similar to
the results obtained on the action of DNA fractions in the cleavage of Arbacia
eggs (Butros, 1959). Thus, in the absence ofspecies specificity, the present data
show biological activity related to a definite ribonucleoprotein fraction. In
this respect it should be pointed out that investigations on microsomal protein
synthesis have shown that the soluble ribonucleic acids have specific functions
in the transfer of amino acids to microsomal proteins (Hoagland, 1960), and yet
soluble RNA obtained from diverse sources function effectively with microsomes
obtained from heterologous tissue (Hoagland et al., 1958 ; Schweet, Lamgram
and Allen, 1958). Since it has been long known that certain lipoidal materials,
for example estrogens (Bullough, 1955), ricinoleic acid (Sachs, Bretz and Lang,
1959) and traumatic acid (Murant and Wood, 1957), can influence cell division,
lipide extracts ofchickembryos were tested and shown to exhibit activities similar
to those of the saline extracts. Lipides extracted from normal rat liver were
inactive, while those obtained from regenerating rat liver showed a significant
effect in reducing the level of the polynucleated cells. Separation of the total
lipide extract has indicated that the active material is an unsaturated fattvacid(s).
The data have been interpreted to indicate the possibility that the return of
mitosis to the amitotic cells may be due to a sequence of reactions as indicated
Inactive precursor
DNA
>RNA >-Enzyme
Active unsaturated fatty acid(s)
Mitosis
It is of interest that while steroid hormones (e.g. estrogen) have been kiiown to
influence mitosis, and in this laboratory, minute amounts of certain steroids have
been shown to effect cell division in cultures of specific HeLa sub-lines, yet the
active extracted lipide in the present work does not belong to this class of com-
pounds. Indeed, ori the basis that mitosis is due to a sequeilce of reactions in-
volving DNA and RNA in the cell, as suggested above, then the active
" end-
product
" would be expected to be formed within the cell itself, and not be due
to circulating extracellular hormone.
The results obtained using DNA preparations suggest that the polynucleated
cells lack particular DNA molecule(s), which are replaced by treatment of the
culture with DNA. While there is no definitive evidence for transformations
in mammaliancells, similar to those found with micro-organisms (Avery, MacLeod
and McCarty, 1944 Hotchkiss, 1957), others have suggested the possibilitv
(Beiioit et al., 1957 Blumenthal, Costa and Greenberg, 1960), and the present
author has evidence for specific transformations in HeLa and other mammalian
cells. In this respect, the results obtained by a comparison of the permanenceSTUDIES OF FACTORS INVOLVED IN MITOSIS 155
of influence of DNA, RNA and lipide on the polynucleated ceRs are of interest,
since, onthe abovebasis, itwouldbeexpectedthat treatment ofthe cellswithDNA
should lead to a permanent alteration, not to be found by using RNA or lipide.
The dataclearlyshowthattheinfluenceofthelipideapproachesmaximumbetween
7 to 19 hr. post treatment, and is finished within 36 hr. Similarly, the influence of
RNA treatment is negligible 48 hr. after treatment. On the other hand, cells
once treated with DNA can be retransplanted into a second hamster 24 hr. later,
and still show a low amitotic level after a further 14 days of culture. Indeed,
i
some cases, a second retransplant, without further DNA treatment, can be made,
and 14 days later the cells stiR show a low percentage of polynucleated cells.
Although the effect of the DNA is not permanent, it does last through many
generations, and it may be that it is finally lost as a characteristic of the cens,
which, in the first place, do produce the amitotic cells.
The possibility that each phase in the mitotic sequence is regulated by a
particular DNA, RNA and unsaturated acid, and that control of the shifts in
the metabolic activities of the cell may be regulated by a constantly changing
pattern in the activities of the DNA molecules are being investigated. In this
regard, preliminary tests have shown that the DNA extracted from normal rat
liver is inactive inreducingamitosis, as were the saline andlipide extracts obtained
from that source.
SUMMARY
It has been shown that DNA, RNA, and an unsaturated fatty acid fraction
obtained from activelygrowing tissue, have the ability to decrease the numbers of
amitotic cells in a hamster ascites tumour population. This reduction appears
to be due to a return to mitosis of the amitotic cells. The relationships of the
nucleic and fatty acids to mitosis have been discussed.
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